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Abstract

When an HIV-positive woman becomes pregnant, addi-KRISTEN MONTGOMERY is a postdoctoral research fellow
tional nutritional considerations are warranted. Com-in the School of Nursing at the University of Michigan in
pared to routine prenatal nutritional assessment andAnn Arbor, Michigan.
intervention, pregnant HIV-positive women have in-
creased needs to promote a healthy outcome. This col-
umn contains information on HIV and pregnancy,
nutrition and infection, and nutrition for HIV-positive
pregnancy. This content can be integrated into childbirth
education settings to improve care to women who are
HIV-positive.
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Pregnancy is a time of increased nutritional need. The
need for both absolute calories and some specific nutri-
ents are augmented during this period. Satisfying addi-
tional nutritional needs contributes to both fetal
development and maternal stores for labor, delivery, and
breastfeeding. However, when pregnancy is complicated
by human immunodeficiency virus (HIV) infection, spe-
cific additional considerations are warranted. See Box
for background on HIV infections.

HIV and Pregnancy

Pregnancy complicated by HIV infection is considered
high-risk (Jones & Verdejo, 1999). A normal pregnant
woman is slightly immunosuppressed to protect the fetus
from a maternal antibody response to genetic material
that is foreign (e.g., the father’s genes). The pregnant
woman is not more susceptible to infection, but when
an infection does occur, it is much more difficult to treat
(Gilbert & Harmon, 1998).

While fertility is decreased following HIV infection,
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Background on HIV Infection

Normal immune function includes specific and nonspecific responses to invading foreign substances (e.g.,
bacteria and viruses) (Jones & Verdejo, 1999). Some capacity for ‘‘remembering’’ foreign substances exists,
allowing for more rapid response and irradication in certain circumstances. The immune system also serves to
maintain a balance among bacteria that are considered normal flora in or on the body—for example, the normal
bacteria flora of the gastrointestinal tract or vagina.

HIV infection results in an alteration of the genetic code of susceptive cells (Jones & Verdejo, 1999). After
infection, the resulting provirus may remain inactive for a considerable amount of time. This inactivity contributes
to the variation seen in latency to the disease state. The trigger for active replication after a period of dorminancy
is currently unknown (Jones & Verdejo, 1999).

After viral replication begins, the host cell dies. Over a period of time, CD4� cells (host cells) become so
few in number that immune function is diminished. Diminished immune function permits normal body flora
to proliferate, which can result in opportunistic infections (e.g., candida [yeast] infection).

The HIV-1 virus causes the majority of HIV infections; however, an HIV-2 virus also exists. HIV infection
is transmitted through contaminated needles, sexual contact with an infected partner, breastfeeding, pregnancy/
labor/delivery, and blood/blood product transfusions (Jones & Verdejo, 1999). Infection among women most
commonly occurs through heterosexual contact with an infected partner. Severity of infection is monitored
through serial CD4 levels. CD4 levels and viral loads are used to guide treatment and prophylaxis measures,
as well as the efficacy of treatment regimes.

Initial HIV infection generally results in a decline in CD4�T lymphocytes and a prompt increase in the
amount of virus present in the blood (viral load) (Jones & Verdejo, 1999). An acute illness may also manifest
as the virus spreads throughout the body. The viral load in the blood begins to decrease after the body begins
a response to fight it (Jones & Verdejo, 1999). This decrease represents a period of clinical latency; however,
the virus continues to replicate and the progressive decline of CD4�T lymphocytes continues. This period can
last for 10 years or more. At the end of this period, the virus can no longer be contained and an increase in
viral load is again observed (Jones & Verdejo, 1999). This change is often accompanied by an acquired immune
deficiency syndrome (AIDS) defining illness such as Kaposi’s sarcoma.

pregnancy does occur (Glynn et al., 2000). Pregnancy further contribute to poor nutrition. Medications used
to treat an underlying infection can further contributedoes not worsen HIV/AIDS status (Alliegro et al., 1997),

and HIV/AIDS does not worsen pregnancy outcomes to poor nutritional status when they have side effects
such as nausea, vomiting, and dry mouth or they alterother than transmission (American Medical Association,

1997; Sweet & Gibbs, 1995). Most cases of perinatal taste or smell.
Nutritional status can also influence infection. Irontransmission occur late in gestation or through breast-

feeding (Jones & Verdejo, 1999). deficiency has been associated with soil eating in devel-
oping countries, and low intake of zinc has been shown
to reduce spontaneous physical activity (Friis, 2002).Nutrition and Infection

Nutritional status is easily compromised during any type
of infection. Generalized infections often result in re-
duced food intake and absorption of nutrients (Friis, Nutritional status is easily compromised during any
2002). Utilization and loss of nutrients are also increased

type of infection.during an acute infection. Additional characteristics of
the infection (e.g., fever, mouth sores, and fatigue) can
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Supplemental iron during latent or uncontrolled infec- tion recommendations for HIV-positive individuals. Buy
and Hussey (2002) recommend that individuals mildlytions may be more beneficial to the infecting organism

than the infected individual. Iron can contribute to the infected with HIV or on antiretroviral therapy receive
general vitamin supplementation at one recommendedgrowth and replication of infectious agents (Friis, 2002).

Zinc deficiency has been associated with HIV infection dietary allowance (RDA) per day. Those with severe
infection should be supplemented with multivitamins forand results in a reduction in the number of circulating

T lymphocytes (Kupka & Fawzi, 2002). Host immunity at least two RDAs. Nutrition counseling has been found
to improve energy intake and certain aspects of cognitiveplays a major role in how behavior may influence disease

(Friis, 2002). function in HIV-positive individuals (Rabeneck, et al.,
1998). Risk of lean body mass loss can be improved
when nutrition counseling is combined with nutritionalNutrition for HIV-Positive Individuals
interventions (Stack, Bell, Burke, & Forse, 1996).

Multiple micronutrient deficiencies develop early in the
course of HIV infection and contribute to increased mi- Nutrition for HIV-Positive Pregnancy
cronutrient needs among HIV-infected individuals (Friis,

In animal models, nutrient deficiencies during pregnancyGomo, & Michaelsen, 2002). Poor absorption, reduced
have been shown to affect the immune function of theintake, and increased nutrient utilization and loss also
next generation (Friis, 2002). In HIV-negative humans,contribute to the development of nutrient deficiencies.
individuals born during the hunger season (and moreIndividuals infected with HIV, however, tend to accumu-
likely to have nutritional deficiency during pregnancy)late iron in tissues, especially bone marrow, the brain,
in Gambia had higher rates of general infectious diseasemuscle, liver, and spleen (Weinberg, G. A., Boelaert, &
in adulthood when compared to individuals born duringWeinberg, E. D., 2002). This iron accumulation or load-
the harvest season (Friis, 2002). In this instance, it ising is believed to be related to a chronic inflammatory
possible that the immune function of a nutrient-deficientresponse that involves the retention of iron (Boelaert,
fetus aged prematurely (immunosenescence) or reachedWeinberg, G. A., & Weinberg, E. D., 1996; Jurado,
its peak immune response related to the nutrient depriva-1997). Iron may also accumulate with repeated transfu-
tion incurred during fetal life. Thus, it seems the immunesion of packed red blood cells (Boelaert et al., 1996) or
response mechanisms did not have adequate nutrientsby smoking tobacco (Mateos, Brock, & Perez-Arellano,
to develop normally and perhaps developed more prema-1998). While not conclusive, preliminary research efforts
turely.indicate that larger iron stores result in a faster progres-

sion of HIV infection (Weinberg et al., 2002).
Vitamin ALow levels of B12 may be associated with progression

to AIDS (Tang, Graham, Chandra, & Saah, 1997), im- Vitamin A is essential for reproduction (Semba, 2002).
paired cognitive function, and drug toxicity (Tang & Male animals that are deficient in vitamin A are not as
Smit, 1998). High levels of some B vitamins have been able to produce sperm. Low vitamin-A levels are also
associated with increased survival (Kanter et al., 1999; hypothesized to negatively affect female fertility. Vita-
Tang, Graham, & Saah, 1996). Inadequate nutritional min-A deficiency has also been associated with placental
intake or disturbance in the body’s ability to process infections. Pregnancy increases the risk of vitamin-A de-
nutrients can result in the loss of lean body mass and in ficiency for both the mother and newborn, and vitamin-
wasting (Winson, 2001). Death occurs when a person’s
weight reaches about 60% of his/her ideal body weight,
regardless of the cause (Kotler, Tierney, Wang, & Pierson,
1989). Severity of wasting can be assessed through body To date, few authors or associations have made
weight, body mass index, triceps skinfold thickness, mid- nutrition recommendations for HIV-positive
upper arm circumference, functional power, and labora-

individuals.tory testing (Winson, 2001).
To date, few authors or associations have made nutri-
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A deficiency in the HIV-positive, pregnant mother has Vitamin Supplementation
been associated with increased infant mortality (Semba

Pregnant, HIV-positive women should be encouraged to
et al., 1998). Recent research has not shown the benefit

obtain needed nutrients from a balanced diet. At this
of vitamin-A supplementation during pregnancy on in-

time, no specific RDAs are available for pregnant, HIV-
fant mortality (Katz et al., 2000). However, maternal

positive women. A prenatal multivitamin or micronutri-
supplementation with carotene recently showed a 50%

ent supplementation is likely to be beneficial and is an
reduction in maternal morbidity (West et al., 1999).

easy, cost-effective means to improve maternal and neo-
Lower circulating levels of carotenoid concentrations

natal health. Vitamin supplementation should occur for
have been found in pregnant women with pre-eclampsia

as much of pregnancy as possible and should continue
in the U.S. and Nigeria, and low circulating carotene

for three months postpartum.
concentrations have been found in pregnant women with

While several nutrients have been identified as possi-
preterm rupture of the fetal membranes (Semba, 2002).

bly beneficial to pregnant, HIV-positive women, it is not
practical to completely tailor micronutrient supplemen-Iron
tation in most instances. Thus, investigators have exam-

Most women in the U.S. are advised to take supplemental
ined multivitamin supplementation. Multivitamin and

iron during pregnancy regardless of evidence of iron
vitamin-A supplementation have not influenced rates of

deficiency (Weinberg et al., 2002). For uncomplicated
maternal-to-child transmission; however, benefits of sup-

pregnancies, this routine practice is thought to be safe
plementation did include improvement of CD4 lympho-

and, in certain circumstances, may have some benefit
cyte counts and infant birth weight, as well as a reduced

(Weinberg et al., 2002). Few data are available on how
risk of growth restriction and severe prematurity (Fawzi

HIV/AIDS influences the pregnant woman’s iron status;
et al., 2000). Research is also needed to determine if

however, Friis and colleagues (2001) reported that HIV
zinc plays a role in perinatal transmission or poor birth

infection alters several micronutrients in pregnant
outcomes (Kupka & Fawzi, 2002). Supplementation also

women living in Zimbabwe. When compared to nonin-
improves anemia and maternal mortality and reduces

fected pregnant women, HIV-positive, pregnant women
the risk of some congenital anomalies and fetal mortality

had lower concentrations of serum folate, ferritin, and
(Huffman, Baker, Shumann, & Zehner, 1999). When

hemoglobin (Friis et al., 2001). Iron supplementation
combined with vitamins C and E, high doses of the B

for most pregnant women in developing countries is
vitamins improved pregnancy outcome and increased

probably safe because correlations have not been found
CD4 counts in one sample of HIV-positive, pregnant

between iron status and markers of HIV disease severity
women (Fawzi et al., 2000). Adequate protein intake is

(Semba et al., 2001). However, iron overload may be
essential to maintain cell-mediated immunity, comple-

harmful to some individuals infected with HIV. Addi-
ment, and phagocytes (Gilbert & Harmon, 1998).

tional iron provides nutrients that supplement viral repli-
cation, and the iron status of an individual plays a role Food Handling and Eating Patterns
in the development of opportunistic infections (Weinberg
et al., 2002). Excessive iron consumption can be avoided Pregnant, HIV-positive women can be particularly vul-

nerable to food-borne infections (Whitney & Rolfes,with decreased intake of red meat and alcohol (which
facilitates iron absorption), reduction or elimination of 2002). Guidelines for handling, storing, and cooking

foods should be reinforced, and raw or undercookediron supplementation, careful monitoring of processed
foods that may have been iron fortified (e.g., loaf breads),
reduction of unnecessary blood transfusions, and an in-
creased intake of iron-chelating plant foods (e.g., soy
products, cereals, and teas containing phytic acid, tan- Vitamin supplementation should occur for as much
nins, and polyphenols), which may decrease gastrointes- of pregnancy as possible and should continue for three
tinal absorption of iron (Weinberg et al., 2002). Reduced

months postpartum.exposure to tobacco smoke, asbestos fibers, and urban
air particulates is also helpful in reducing iron overload.
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